The limnological data of the Lake Liangzi
The limnology according to Donyinah et al. (2007) , is based on the information supplied by J. Xiangtan (1995) . The lake which lies within the southeast area of the heavily industrialized city of Wuhan is the 13 th largest freshwater lake in China and the second largest shallow lake of Hubei Province. It is a low-lying lake, which is located not far from the southern bank of the Yangtze River. In the 1950s, the actual surface area of the lake was 458.5km. 2 (177.0 mi²), but in the 1980s and 1990s, the area of the lake shrank to 227.15km 2 (87.70 mi²) because of reclamation of the lake for agricultural purposes. Also in the 1950s the lake was 2.25-2.8 m (7.38-9.18 ft) deep and the deepest area was 1.5 m (4.9 ft) during winter, when the water was lowest. In 1997 and 1998, the lake measured between 1.2 and 4.2 m (3.9 and 13.7 ft) and the average depth was 2.8 m (9.2 ft). The circumference of the lake totals more than 470 km (292 mi) and the shoreline is irregular. The vegetation around the lake is grass with a few trees. Except in the east, there are many small uplands and hills around the lake; the hills are, however, some distance away. Few croplands near the small hamlets around the extended edges of the lake. Rainfall is abundant, with the average rainfall range over several years being 1263.4mm/yr (49.7 in./yr). The average air temperature area the lake is about 17ºC. The highest monthly air temperature is 28.6ºC and the lowest is 3.3ºC. The wind circulation pattern consists of cold winds from the north blowing in the winter and spring and northeast and east winds blowing in the summer and fall, respectively. The temperature N www.intechopen.com Pesticides in the Modern World -Risks and Benefits 396 of the water in the lake is higher than the surrounding air. Whereas the average temperature of the surrounding air over several years is 17.5ºC, the highest monthly average temperature of the lake is about 30ºC and lowest is 4.7ºC. Annually, there are 243 days when the temperature of the lake water is higher than 10ºC. No significant difference exists between the temperatures of each layer of water in the lake; the difference between the upper layer and the bottom layer is not more than 1ºC. The lake water is very clear, but the shallow water near the edges becomes turbid when there are stormy waves. The transparency changes between 0.3 and 1.4 m (1 and 4.5 ft) and the average is 0.8 m (2.6ft). Generally, the transparency in spring and winter is high, and the lake's water appears light green. The water is alkaline, and the pH is commonly about 8.1, with no distinct differences between the upper layer and the bottom layer. The main ions in the water are bicarbonate class. The iron content of the lake water is fairly high, and the average is 7 mg. 
Sampling and sampling techhniques
The location chosen for sampling was at the middle and the deepest part of the Lake, the sediment core samples will thus assumed to be a true representative of the Lake's sediments and therefore, reliable for all analyses. Sampling was carried out from a small local motorized fishing boat, using a soft manual hand-driven core-drill (KC Kajak Sediment Core Sampler). Core samples were taking from a depth of 70~80cm in the lake's bed and each core sample was immediately sliced (from top to bottom) into fractions of (1cm thick), using a well polished and treated metallic soft-core
Geochemical Indicators of Organo-Chloro Pesticides in Lake Sediments 397 sediment cutter. The sliced samples were immediately put into fresh plastic sample bags and serially well labeled, using coloured felt pens. Maximum precaution was taken to avoid any contamination, such as skin exposure, especially the bare hands (since the touching with the bare hands could contaminate the samples from the possible lipids of the hands by touching with the bare hands) and thus sampling was carried out by wearing fresh plastic disposable gloves. In order to preserve the freshness of the samples, they were immediately stored in a freezer at -20°C until the time for the laboratory analysis. The handling and the transportation of the samples from the lake to the laboratory were carefully and cautiously handled to avoid any possible contamination.
Laboratory methods
For the purpose of instrumental analyses, the target compounds were extracted from the solid samples and transferred into liquid form. This initial extraction process is called the pretreatment of samples. The pre-treatment was performed at the Environmental Laboratory of the School of Environmental Studies, China University of Geosciences, Wuhan. Standard laboratory procedures were followed throughout the process. The reagents used for the pretreatment were hexanes, dichloromethane, surrogate standards, silica gel, aluminum oxide and distilled water (for washing and rinsing of the apparatuses before usage). A total of seventy-seven (77) samples were analyzed. One hundred milliliters of the initial solvent, dichloromethane, was poured into the sample for the extraction process. The surrogate standard was introduced into one selected sample in each set of batch samples. A set of six batches of samples were kept on hot water bath (Model HHS-6; temperature range 37ºC-100ºC) and Soxhlet extractor at fixed temperature of 50ºC and left for 48 hrs. The temperature fluctuation during the period was within an accuracy of ±1ºC. The extractor was then filtered into another round-bottomed flask and concentrated by rotation evaporation using a rotary evaporator (ZFQ-85A; speed range 0-200 rpm) and Auto Science vacuum and pressure (model AP-01; pressure range = 0-30 mm Hg [0-4 kPa]). The pressure used for the evaporation was fixed at 20 mm Hg (2.6 kPa) for all the samples. The concentrate was carefully transferred into special 5 mL sample bottles using special pipettes and immediately stored in a freezer. After the transfer of each concentrate, the roundbottomed flask was thoroughly rinsed with dichloromethane. The process was repeated for all the 77 samples. The extracts were then left to evaporate naturally at room (ambient) temperature and then mixed with hexanes until all the dichloromethane totally evaporated. These extracts were then column fractionated into the target compound (OCPs) using silica and aluminium oxide. The particle size of the aluminium oxide and the silica gel was 100-200 mesh. Care was taken to label each extracted solution. The column extraction was conducted through columns of aluminium oxide, and silica gel was placed in 100 mL burettes. The aluminium oxide formed the top column (5 mL), whereas the silica gel was the bottom column (15 mL). Prior to passing the samples through the columns; 30 mL of dichloromethane was initially passed through the columns to wash any possible contaminants in the column. Another 30 mL of the dichloromethane was passed through the columns after each sample was introduced into the column for the extraction of target organic compounds. These fractionated solutions were again concentrated by rotation evaporation using the Rotary evaporator (ZFQ-85A), and bottled in 8 milliliter cell bottles. They were then evaporated again, using a Nitrogen manifold setup with a gentle stream of nitrogen gas (99.9% purity) to about 5mL. The final extracted samples of analysis were analyzed by gas chromatography (GC) and GC-mass spectrometry (GC-MS).
Instrumental analyses
2.2.1 Gas chromatography and gas chromatography /mass spectrometry 2.2.1.1 Instrument GC: HP 6890 GC/FID (flame ionization detector). GC-MS: HP5890II GC equipped with HP5972 MSD.
GC parameters
Column: HP-5 fused silica capillary column (30m×0.25mm×0.25um i.d.), constant flow1.5; Inlet: splitless, temperature 290ºC Oven: initial 60ºC keep 1 min, 6ºC /m to 290ºC keeps 20 min; Detector: flame ionization detector (FID), temperature 300ºC.
Qualitative analysis and quantitative analysis

The qualitative and quantitative analysis of PAH
The GC-MS was calibrated with standard compounds of known concentrations at eight different concentrations: 0.2 ppm 1 , 0.4 ppm, 0.8 ppm, 1 ppm, 2 ppm, 4 ppm, 8 ppm, and 10 ppm. The calibration curves of 16 PAHs based on the average response factors were used for concentration determination. Target compounds were qualified using the internal standard technique. Their concentrations were reported as nanogram/gram (µg/g) based on dry sediment weight.
The qualitative and quantitative analysis of aliphatic compositions
The lack of standard compounds seems to bring difficulty to the qualitative and quantitative analysis of aliphatic composition, but the equally-spaced retention time makes it possible to determine the carbon number of aliphatic compositions properly once one of a series of samples was subject to GC-MS analysis. Because the response factors of aliphatic compositions with different carbon number are almost the same, the quantitative analysis was accomplished in accordance to the response factor of internal standard C 20 d 42 .
QC/QA
A strict Quality Control/Quality Assurance (QC/QA) measurement was followed throughout the process of analysis. The recovery of the analytic procedure was determined by measuring the amounts of surrogate compounds added prior to sample extraction. The recoveries range from 44.2% to 118.3% (except Nap-d8 volatile even at room temperature), within the restrictive range of US EPA 610 method Therefore, except Nap whose values can only serve as reference, other data satisfy the demand for quantitative analysis. All data have not been revised and all concentration values are according to the instrumental recoveries. All the PAH concentrations were reported on a dry weight sediment basis. The relative standard derivation for duplicate samples ranged from 0 to 15%. A method blank experiment was carried out for every 12 samples. The solvent blanks were checked and none of the investigated substances were found in the blanks.
Dating of sediments
The dating of the samples was carried out at the State Key Lab of Organic Geochemistry (SKLOG), Guangzhou Institute of Geochemistry, and Chinese Academy of Sciences. Lead isotope 210 ( 210 Pb) was used for dating the samples and the results obtained showed that at a depth of 18 cm from the surface of the lake's bed, the age of the samples was a little over 100 years, (precisely 101 years). A graph of depth age was plotted and indication showed that the age of the lake sediment at any depth could be found by simple extrapolation from the graph. A regression graph was also plotted to indicate the accuracy of the technique of analysis. Both graphs are presented below. 
Results and discussions
The results derived from the instrumental analysis were processed using Excel and Original (Version b) and presented in a tabular form (tables 1 to 4 refer). Graphical illustrations are represented in figures 4 to 9. 
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A critical appraisal of the data indicated that concentration values were higher at the lake bed surface and near surface for all detected organic compounds. The shape of the graphs of concentration with depth as well as age-concentration values conformed to this general trend. From activities around the lake, there was no indication of direct sources of supply of pesticide entry into the lake. This is due to a concerted effort by the local people who avoid the use and application of pesticides in and around the lake due to the importance of the local fishing industry. According to ATSDR (2002), one of the modes of transmission of these pesticides is through the atmosphere and therefore, it could be inferred that the only possible source of deposition into the lake is through atmospheric transfer. The mode of transfer for pesticides into water bodies such as rivers, streams, lakes and estuaries can be either by direct point source or non-direct point source. The situation in Lake Liangzi involves non-point source, as there is no evidence of a direct point source within the lake's environs. The catchment area does not have any rivers or streams inflow into the lake (fig 2) and since the use of any pesticides for farming activities around the lake is prohibited, run-offs could not be a source of deposition. According to Sierra Club, (1998), properties attributed to pesticides show that upon their release into the atmosphere they can travel far from the point of application. In view of this, it could be inferred that the possible source of these pesticides could only be from remote areas and through atmospheric transfer. A significant indication presented by the sediment core analysis and the presence of the organochloro-pesticides was that their concentration levels conform to the time of usage for chemical application in agriculture in China. According to Chiras (2000) , the traditional Chinese pest control methods were the practice for farming until very recent times, when modern chemical application became popular. This practice was when the people dug trenches and directly confronted the pests by catching them. Furthermore, the correlation of the concentrations to the sediment dating is not a surprise as China only adopted modern chemical pesticides after 1949. Chen et al. (1996) , mentioned the use of DDT in the 1960's, a peak period of use occurring during the 1970's and the chemical banned in the early 80's due to its toxic effect. It should therefore, be noted that the indication of DDT in the sediment core is from the residue of previous usage. Again, this should not be a surprise as these pesticides belong to POPs and can persist for years post deposition.
Geochemical degradation of DDT
The geochemical degradation of DDT was observed from the variable concentrations of its derivative compounds, DDD and DDE. According to ATSDR (2002), DDD and DDE enter the atmosphere as contaminants of toxic breakdown products of DDT. A critical examination of these three organochloro-pesticides reflects the organic processional relationships that exist between them. These organic compounds, according to ASTDR, are easily broken down in the atmosphere with a half-life of two days. DDT in soils breaks down slowly to DDD and DDE through micro-organism activity at a half-life of between two and fifteen days. This partially explains the presence of these compounds at variable concentrations at different levels of the sediment core, which did not conform to the trend indicated by the other pesticides (Compare figures 4 to 9). The most remarkable indication is the relatively higher concentrations of DDE over DDD. This is because DDE accumulates in plant and animal tissues. The extremely high concentration value for DDE at different levels is thus indicative of this phenomenon. It has been assumed that after the transformation from DDT or DDD the resultant DDE compound bio-accumulated in the fatty tissue of aquatic species (including micro-organisms) then decomposed and re-deposited in the lake sediments. The "apparent anomalous" indication of DDE and its predominance over other compounds detected is thus explained through this phenomenon of bioturbation. Also, according to Wedemeyer (1967) , and Baxtor (1990) , DDT undergoes slow degradation in comparison to DDD and DDE by chemical and biological processes in the natural environment. The degradation rate and degradation products are controlled by the parameters of environment conditions such as pH, redox condition and microbial activity. The ratio of various degradation products may, therefore, reflect some of the localized environmental conditions attributing to the degradation process. An analysis of the general trend of the other detected organochloro-pesticides in the sediment core indicate that the variable concentrations may be attributed to leaching or post depositional geochemical processes within the sediment. In the analysis of sediment core, consideration will have to be given to the physical processes continually at work within sediments. This according to Sanders et al. (1992) , could lead to a gradual alteration and possible disturbance of accumulating stratigraphy. Such mechanisms according to Sanders et al, eventually result in partial loss of temporal resolution within the core. Another issue to be considered according to Sanders et al. (1992) , is the fate of a compound following deposition to a water surface, and the potential losses incurred during its passage through the water column and after incorporation into the sediment profile. They further indicate that biotic and abiotic degradation may serve to deplete certain susceptible compounds, and enhance levels of more recalcitrant components. It should be noted that a lake is an open water body that is exposed to natural conditions such as the geochemical cycle, solar energy, atmospheric and aquatic effects. From the combination of these processes, and in view of the fact that these organochloro-pesticides are all of recent deposition into the lake, the equilibrium between deposition and maturity is yet to be reached. It should also be noted that the concentration levels of the pesticides detected are as a result of the recalcitrant nature of all the pesticides detected. It is suggested that the variability and distribution of the concentrations from high to low for most of the compounds detected throughout the sediment column could be attributed to these processes. Also sediment trap studies by Sanders (1993) , suggest that fractions of organic pollutants entering the water column becomes incorporated into the bottom sediment and that large proportions of remainder is returned to the atmosphere, following outgassing across the water/air surface. Sanders indicate that it is important to acknowledge that historical sediment records do not quantifiably reflect inputs to a water body, but rather provide an over all qualitative timetrend assessment of the remaining resistant component.
Conclusion
Twenty one (21) different organo-chloro pesticides were detected from the single drilled sedimentary core from the bed of Lake Liangzi. All the 21 organochloro-pesticides detected indicated high values at the surface and decreased down in the sediment column. They all fall within the second generation of pesticides and the class of the organocholoro-pesticides or organo-chlorines, commonly called OCPs. The organochloro-pesticides detected in the sediment core analysis included the most dangerous types; Dichloro Diphenyl Trichloro Ethane (DDT), Dichloro Diphenyl Dichloro Ethane (DDD) and Dichloro Diphenyl Dichloro Ethylene (DDE), which are among the ecological high risk class of organochloro-pesticides. The Organochoro detected were: Hexachlorocyclohexane (HCH, a,b,c), Heptachlor,Aldrin, Heptachlor Epoxide, Chlordane, Endosulfane 1 + r-Chlordane, Dieldrin, Endrin, Endolsufane II, Endrin Aldehyde, Endosulfane Sulfate, Endrin Ketone, Methyoxychlor, p,p' DDE, o,p'DDE, p,p'DDD, o,p'DDT, and p,p'DDT The general trend observed from the analysis indicated variable concentrations of the compounds throughout the column. Concentrations were relatively higher at the surface and near-surface of the column which is in conformity with dates during which pesticide use was prevalent in China. The geochemical degradation of DDT to DDD and DDE was also observed. The relatively higher concentration of DDE is due to the process of bioaccumulation. Most of the pesticides detected are from the residue of previous chemical composition, since DDT and other pesticides have been banned in China. The sources of deposition into the lake was atmospheric transfer, and their point source may be remote as there is no evidence of direct contamination for these organic compounds. The general trend observed indicated that the levels of concentration correlated with recent depositions for these organochloro-pesticides. It could therefore, be inferred that Lake Liangzi has not been spared the menace of pollution, despite the attempts by the people to avoid the use and applications of any chemicals for farming activities.
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